Abstract: Background: The Podiatric Health Questionnaire (PHQ) is a health-related questionnaire consisting of six questions designed for measuring foot health status. To date, the PHQ has only been validated in the English-language version. Thus, this study aimed to perform the Spanish translation and test-retest procedures of the PHQ (PHQ-S). Method: The forward/backward translation and test-retest reliability methods were applied from English to Spanish languages. Regarding the total score for each domain, internal consistency and reliability were determined by the Cronbach α and intraclass correlation coefficient (ICC) with a confidence interval (CI) of 95%. Results: High internal consistency was shown for the six domains: (1) walking with a Cronbach α of 0.97; (2) hygiene and nail care with 0.93 and 093, respectively; (3) foot pain with 0.91; (4) worry and concern domain with 0.904; (5) quality of life with 0.87; and (6) the self-perception of how their feet are feeling measured by a visual analogic scale with 0.92. Excellent test-retest reliability (ICC = 0.99 (95% CI = 0.96-0.98)) was shown for the total score. Conclusions: The PHQ-S was shown to be a valid and reliable tool for an acceptable use in the Spanish population.
Introduction
Worldwide, clinimetric analyses for tools such as the Foot Health Status Questionnaire (FHSQ), the Foot Function Index (FFI) and the Manchester Foot Pain and Disability Index (MFPDI) were carried out in order to validate and translate these tools for assessing the quality of life (QoL) related to foot health [1] [2] [3] [4] . Foot conditions may be present in approximately 17% to 42% of the adult population [5] . Indeed, up to 8% of musculoskeletal pain consultations carried out by general practitioners were associated with foot and ankle alterations [6] . This prevalence may increase in older adults who present foot pain with specific alterations such as hyperkeratosis lesions, hallux valgus, plantar warts, fungus, nail changes, sprains, and lesser toe deformities [7] [8] [9] [10] [11] [12] , all of which are associated with higher
Methods

Participants and Public Involvement
Fifty-two participants (33 females and 19 males) with mean ± SD (lower-upper limits of the 95% confidence interval) age, weight, height, and body mass index (BMI) of 45.78 ± 20.02 (40.21-51.36) years old, 66.88 ± 10.96 (63.83-69.93) kg, 166 ± 0.09 (163-168) cm, and 24.29 ± 3.82 (23.22-25.35 ) kg/cm 2 , respectively, were recruited from the Podiatry and Physiotherapy Clinical Center at University of Extremadura in the city of Plasencia, Cáceres (Spain). Inclusion criteria comprised participants who presented foot pain for at least three months. Exclusion criteria comprised psychiatric or cognitive disorders, neuropathy, systemic disorders or participants under pain killing medications, being registered in the medical record, as well as refusal to participate or not sign the informed consent form and the inability to follow the instructions necessary to participate in the present study. Participants were recruited concurrently through direct approach and voluntarily required to fill out the tool as part of their normal consulting appointment.
Study Design
A translation and test-retest study was carried out between November 2017 and February 2018 according to the Patient-Reported Outcome Measures (PROMs)-Principles of Good Practice statement and checklist [1, 23] . The translation and test-retest procedures were developed using the PHQ as a foot health-related QoL tool in order to determine its clinimetric properties [16] .
Ethical Statements
Ethical approval was obtained by the Committee from the Bioethics and Biosafety Committee at the University of Extremadura (Spain). Furthermore, informed consent was obtained from all subjects. The Helsinki Declaration, the Organic Law of Protection Data (reference 15/1999; i.e., a Spanish law for protection of the patients´information) and human experimentation ethical standards were respected.
Translation Procedure
The forward/backward translation protocol was used for the translation, cross-cultural adaptation, and validation procedure from the UK version to the Spanish version [2, 3, [19] [20] [21] . According to prior recommendations, the translation procedure was conducted following international guidelines [19, 23] .
Firstly, the author of the original PHQ version was contacted and asked to perform this translation [16] . Secondly, forward translation was performed by two independent bilingual Spanish translators (forward). Thirdly, these translations were separately reconciled by each translator (backward). Fourthly, the reconciled forward-translated version from the PHQ-S was translated into Spanish by seven authors (backward). Fifthly, the translated version was compared with the original version to verify the conceptual equivalence of the translation, discrepancy, or unclear terms. Sixthly, harmonization occurred via an expert panel formed by seven authors, six podiatrists and one physiotherapist in order to agree about the translation. Seventhly, cognitive interviews were held to the physiotherapy and podiatry centers in order to provide validity and avoid potential errors [23] . Finally, this questionnaire was composed using Likert scales, which improved its administration, and presented adequate psychometric properties [2, 16] . The verification and then subsequent expert panel were carried out by the same group who provided the backward translation.
Statistical Analysis
Sociodemographic characteristics (age, sex, weight, height and BMI) and foot conditions were described. Regarding an ICC of 0.40 and a 95% confidence interval (CI) for a two-tailed test, an error α of 0.05, and a desired power of 80% (error β = 20%), a final sample size of 52 participants was calculated. The considered sample was heterogeneous in order to test this questionnaire for various foot conditions [2] .
Sociodemographic data, PHQ total score and each domain's scores (walking and getting about, foot pain, hygiene, nail care, worry and concern, health-related QoL, and the self-perception of how their feet are feeling measured by a VAS) were collected and described as mean ± standard deviation (SD) completed with the lower-upper limits of the 95% confidence interval for test and retest values [16] . Pain was measured separately on a simple VAS; patients were asked to place a mark on a 15 cm line to represent the severity of pain experienced in the past week using a scale from 0 (no pain) to 10 (worst pain). In our study, the VAS was modified by specifying "pain in your foot".
All variables were tested for normality distribution by means of the Kolmogorov-Smirnov test, and data were considered normally distributed if p > 0.05. The total data and all domains studied during the test and retest showed a non-normal distribution (p < 0.05), so the distribution was analyzed using the non-parametric paired Wilcoxon signed-rank test in order to test systematic differences between the test and retest. Regarding total score and each domain score, internal consistency and reliability were analyzed using the Cronbach α (α). This parameter was used to summarize the internal correlations of all items on a scale. For clarifying, a higher α coefficient (which ranged from 0.0 to 1.0) was considered more consistent for the scale with a greater likelihood to reflect an underlying single variable on the questionnaire. We examined correlations of all items with the overall score and also whether Cronbach's α was improved by removal of any item (nevertheless, any item was removed considering the analyzed data).
Reproducibility (test-retest reliability) was assessed by asking 52 patients in the test stage to complete and return a second questionnaire (retest) seven days after the first. The data were examined by the Intraclass Correlation Coefficient (ICC) with a 95% CI. A 2-way random effects model (2.1), single measures, absolute agreement, and ICC were analyzed to express concordance between the test and retest. To interpret ICC values, we used benchmarks as proposed by Landis and Koch [24] with <0.20 as slight agreement, 0.21 to 0.40 as fair, 0.41 to 0.60 as moderate, 0.61 to 0.80 as substantial, and >0.81 as almost perfect.
Construct validity was examined using the Spearman correlation coefficient (according to non-normal data distribution) between the total score of the questionnaire domain measurements obtained at the same assessment both at test and after seven days at the retest.
The use of coefficient of variation (CV) values has been the most common approach used previously for examining variability between tests, and in the current study, a %CV for method error was calculated as follows: CV = 100 × (2 × (SDd / √ 2)/(X1 + X2) 19. SDd represents the standard deviation of the differences between the two tests, and X1 and X2 represent the two tests' means. In addition, standard errors of measurement (SEM) were calculated to measure the range of error of each gait parameter. SEM is a quantitative expression of the range of error that can occur whenever the same participant repeats certain tests. In addition, SEM values were calculated from the ICCs and SDs for each session using the higher of the 2 SD measurements to determine the range of error between sessions. SEM was calculated according to the formula SEM = SD × sqrt (1 − ICC). Similarly, and for convenience of interpretation, the percent error of the SEM (SEM%) was calculated as the SEM divided by the mean per 100. The resulting value provided an estimate of the inherent error or variability normalized to the mean. SEM% = SEM/mean × 100 % 20. In addition, in order to determine the smallest amount of change that is real and beyond the bound of measurement error, minimum detectable changes (MDCs) were calculated at a CI of 95%. MDC values, which reflect the magnitude of change necessary to provide confidence that a change was not the result of random variation or measurement error, were calculated as follows 21: MDC = √ 2 × 1.96 × SEM. In addition, Bland and Altman graphs were obtained to assess agreement and heteroscedasticity [25] . A p-value < 0.05 with a confidence interval of 95% was considered statistically significant for all tests (SPSS for Windows, version 20.0; SPSS Inc., Chicago, IL, USA). Figure 1 shows the flow diagram through the study course. The use of coefficient of variation (CV) values has been the most common approach used previously for examining variability between tests, and in the current study, a %CV for method error was calculated as follows: CV = 100 × (2 × (SDd /√2)/(X1 + X2) 19. SDd represents the standard deviation of the differences between the two tests, and X1 and X2 represent the two tests' means. In addition, standard errors of measurement (SEM) were calculated to measure the range of error of each gait parameter. SEM is a quantitative expression of the range of error that can occur whenever the same participant repeats certain tests. In addition, SEM values were calculated from the ICCs and SDs for each session using the higher of the 2 SD measurements to determine the range of error between sessions. SEM was calculated according to the formula SEM = SD × sqrt (1 − ICC). Similarly, and for convenience of interpretation, the percent error of the SEM (SEM%) was calculated as the SEM divided by the mean per 100. The resulting value provided an estimate of the inherent error or variability normalized to the mean. SEM% = SEM/mean × 100 % 20. In addition, in order to determine the smallest amount of change that is real and beyond the bound of measurement error, minimum detectable changes (MDCs) were calculated at a CI of 95%. MDC values, which reflect the magnitude of change necessary to provide confidence that a change was not the result of random variation or measurement error, were calculated as follows 21: MDC = √2 × 1.96 × SEM.
In addition, Bland and Altman graphs were obtained to assess agreement and heteroscedasticity [25] .
A p-value < 0.05 with a confidence interval of 95% was considered statistically significant for all tests (SPSS for Windows, version 20.0; SPSS Inc., Chicago, IL, USA). 
Translation
The following translations were carried out with only minor discrepancies, and good agreement was observed between the two versions ( Table 1 ). The backward translations between PHQ and PHQ-S were similar for most of the items. Cognitive interviews showed good PHQ-S understanding and comprehension by the participants. 
Reliability and Reproducibility
Internal consistency, reproducibility (test-retest reliability), systematic differences and Cronbach α of the PHQ-S questionnaire categorized by questions and domains from the test, retest and VAS are shown in Table 2 .
High internal consistency was shown for the six domains, including walking, hygiene, nail care, foot pain, worry and concern, and QoL, and were >0.75 at the test and >0.76 at retest.
Internal consistency by total Cronbach's α for the study questionnaire was 0.814 at the test assessment (n = 52) and 0.82 at retest (n = 52). All of the items at test and retest correlated with the 
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Internal consistency by total Cronbach's α for the study questionnaire was 0.814 at the test assessment (n = 52) and 0.82 at retest (n = 52). All of the items at test and retest correlated with the total score at >0.5 (Table 2) .
Reproducibility showed excellent test-retest reliability for the total score, and each domain, including walking, hygiene, nail care, foot pain, worry and concern, and QoL with ICC were >0.86. The VAS scale showed excellent reproducibility with an ICC of 0.86.
There were no significant systematic differences in any domain and total score between test and retest scores (p > 0.05), and VAS did not show differences either between test and retest scores (p = 0.834).
Concerning construct validity, the total questionnaire correlated well with the VAS scores at both test and retest at the seven-day follow-up (Table 2) , showing an inverse correlation at both test and retest with values of -0.50 and -0.39, respectively (p < 0.001).
The calculated between-test variabilities (%CV) for each domain and VAS are shown in Table 2 , and ranged from 0.12% to 2.68% with very low variability. The MDC values for each domain and VAS, shown in Table 2 , ranged from 0.00 to 0.09. For each domain and VAS shown in Table 2 , the SEM and SEM% values ranged from 0.00 to 0.03 and from 0.00 to 0.96, respectively. Bland and Altman graph visual distributions did not show any significant or clinically relevant differences between test and retest ( Figure 2 ). 
Discussion
Regarding international recommended guidelines [19, 23] , the PHQ-S may be used as a valid questionnaire in the Spanish population for measuring the self-reported health impact of foot problems such as walking, foot pain, hygiene, nail care, worry and concern, health-related QoL, and VAS. The original PHQ showed an adequate concurrent validity [16, 17] .
Previously, various foot health-related questionnaires, Spanish cross-cultural adaptations, and validations were performed with similar results [3, 4] . The Spanish version of the PHQ, the PHQ-S, has proven to be a valid and reliable tool showing very good internal consistency (from 0.870 to 0.932) for assessing pain, hygiene, walking, nail care, foot pain, worry and concern, health-related QoL, and self-perception of how their feet are feeling [4] . The general results of the questionnaire showed that the patients were able to score their foot pain degree, which constitutes an encouraging finding inasmuch as the foot self-examination is one of the critical elements related to QoL. These data agreed with those reported by the FHSQ, FFI and MFPDI in order to assess the foot health-related QoL [1] [2] [3] [4] , but the administration and measurement of the PHQ-S appear to be easier and simpler than the other tools, because the number of items for each domain and the total questionnaire seem to be lower than the other questionnaires. Nevertheless, future studies should investigate the patients´preference to complete these questionnaires.
Finally, we should consider some limitations considering this study. Firstly, we deliberately included only people with nonspecific pathologies and only with foot problems; therefore, the questionnaire should be evaluated with the inclusion of other populations with specific pathologies for future studies. Consequently, in the daily clinical practices in Spain, it may only be recommended for patients with general foot problems without indications for specific pathologies. Secondly, the PHQ-S was carried out from podiatry and physiotherapy clinics in which university students perform their practices, while the original PHQ was developed from podiatry services in clinic and domiciliary locations across four National Health Service Trusts in Yorkshire and Humberside, UK [16] . Future studies with different populations should be carried out to test the tool in different contexts of foot care and cultural diversity. For example, we think the foot health-related QoL context in Spain may differ from the UK, since nowadays podiatry is not included in the public health service. Thirdly, different age distributions (such as children) were not included in this Spanish version validation, while different scales were considered in this age range (such as in the Oxford Ankle Foot Questionnaire) which was validated in children from five to 16 years old [26] . Thus, we can only recommend this questionnaire for the studied age distribution, while future studies should include all age ranges. Finally, the authors were also clearly not blinded to the intent of the backward translation and were assumedly familiar with the PHQ itself, which can provide significant bias.
Conclusions
The PHQ-S was shown to be a valid and reliable questionnaire with an acceptable use in the Spanish population, and may be used for total or each domain scores, such as walking, foot pain, hygiene, nail care, worry and concern, QoL, and self-perception of how their feet are feeling. 
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